The effect of orally administered glucocorticoids on polymorphonuclear leukocyte adherence was studied by using the nylon fiber adherence assay. Inhibition of adherence 4 h after administration of the agent was confirmed, and in addition, augmentation of adherence was noted 24 h after ingestion of prednisone. Crossover studies revealed inhibition and augmentation to be cell associated as well as plasma mediated. Suspension of washed, dextran-sedimented polymorphonuclear leukocytes, harvested 4 h after prednisone ingestion in base-line or 24-h plasma failed to reverse inhibition of adherence. Adherence of 24-h polymorphonuclear leukocytes was augmented when suspended in all test plasmas. Plasma-mediated effects were demonstrated by inhibition of base-line adherence of polymorphonuclear leukocytes suspended in 4-h plasma and augmentation of adherence of cells in 24-h plasma. Plasma-mediated effects were reversible by washing.
The effect of orally administered glucocorticoids on polymorphonuclear leukocyte adherence was studied by using the nylon fiber adherence assay. Inhibition of adherence 4 h after administration of the agent was confirmed, and in addition, augmentation of adherence was noted 24 h after ingestion of prednisone. Crossover studies revealed inhibition and augmentation to be cell associated as well as plasma mediated. Suspension of washed, dextran-sedimented polymorphonuclear leukocytes, harvested 4 h after prednisone ingestion in base-line or 24-h plasma failed to reverse inhibition of adherence. Adherence of 24-h polymorphonuclear leukocytes was augmented when suspended in all test plasmas. Plasma-mediated effects were demonstrated by inhibition of base-line adherence of polymorphonuclear leukocytes suspended in 4-h plasma and augmentation of adherence of cells in 24-h plasma. Plasma-mediated effects were reversible by washing.
The effect of glucocorticoids upon polymorphonuclear leukocyte (PMN) number and function has been investigated extensively to determine both the mechanism of increased susceptibility to infection (2) and the benefits of steroid therapy in specific clinical situations such as dialysis leukopenia and bacteremic shock (19) . Release from the bone marrow reserve (6) and decrease in PMN adherence to nylon (4, 14) after administration of corticosteroids have been reported. Migration into skin windows or inflammatory exudates is also depressed by steroid therapy (7) . Hydrocortisone when added in vitro in high concentrations to PMN suspensions reduces the oxidative burst which accompanies phagocytosis and interferes with killing of Staphylococcus aureus (17) . PMN obtained from patients receiving the anti-inflammatory glucocorticoids demonstrate inhibited reduction of nitroblue tetrazolium (3).
The present study was undertaken to investigate the effect of oral administration of corticosteroids upon PMN adherence to nylon, a phenomenon analogous to the sticking of PMN to endothelium (15) . The nylon adherence assay has facilitated these investigations because it is easy to perform (14) , reproducible (18) , and altered by inflammation and anti-inflammatory agents (12, 16) .
MATERIALS AND METHODS
Subjects. Normal male volunteers aged 23 to 54 were asked to participate in the study. Blood was drawn before and at various intervals after administration of oral doses of prednisone (Deltasone, Upjohn, Kalamazoo, Mich.). Each dose of prednisone was administered at least twice to each volunteer to obtain the appropriate plasma and PMNs. The study was fully explained to the volunteers based on procedures approved by the Institutional Review Board at Northwestern University.
PMN preparation. Blood was drawn into sterile, heparinized syringes to produce a final heparin concentration of 7.5 sAg of blood per ml. For studies requiring separated PMNs, venous blood was mixed with 6% dextran and saline (type 200, lot 41C, 1540; Sigma Chemical Co., St. Louis, Mo., placed in sterile plastic tubes, and allowed to stand for 45 min at room temperature to sediment the erythrocytes. The leukocyterich supernatant was centrifuged at 180 x g for 5 min. The cell button was washed twice in Hanks balanced salt solution (HBSS) with 1% gelatin and heparin (10 lig/ml). The cell concentration was then adjusted to achieve 10,000 to 20,000 PMNs/mm3 in 2 ml of HBSS. Subsequently an additional 2 ml of autologous plasma or HBSS was added to bring the cell suspension to a final concentration of 5,000 to 10,000 cells/mm3 (18) .
Plasma and serum preparation. Plasma was obtained from heparinized whole blood, centrifuged at 750 x g for 15 min. The plasma was decanted from the cells and used immediately or frozen at -70'C. Serum was obtained from whole blood which had been allowed to clot at 370C for 60 min. It was used immediately or frozen at -70'C until needed for experiments.
Determination of adherence. PMN adherence was measured by the method of MacGregor et al. (14) as previously reported by this laboratory (18) . Scrubbed nylon fiber (3 denier, 3 (5) . Previous studies from our laboratory, however, have demonstrated that base-line adherence of granulocytes to nylon is not a result of filtration of PMN aggregates induced by nylon activation of complement and that base-line adherence occurs in the absence of plasma (18) . Reports have indicated that oral administration of prednisone produces inhibition of adherence of PMN to nylon (4, 14, 15) . The present studies confirm and The enhanced adhesiveness of PMNs obtained 24 h after prednisone administration was also cell associated as well as plasma mediated. Augmentation of PMN adherence has been noted in assays of whole blood obtained from patients with inflammatory disease (15) . This enhancement appears to be plasma but not serum dependent as suspensions of ABO-compatible PMNs in plasma, but not serum, obtained from patients increased adherence. The plasma factor was heat stable and demonstrable in the presence of guinea pig complement. The addition of fibrinogen to serum did not restore this augmenting factor (16) . However, cell-associated augmentation was noted with rabbit peritoneal exudate PMNs (12) , suggesting an irreversible cell-associated change analogous to C5a-induced membrane effects (9) . The augmentation of 24-h PMN adherence after prednisone is cell associated and not reversed by washing and suspension of 24-h cells in base-line or 4-h plasma. This cell-associated augmentation may be due to irreversible binding of plasma factor(s), alteration in the PMN membrane independent of humoral effects, or a shift in human neutrophil subpopulations (6) . In contrast to our findings, Clark and co-workers have recently described partial return to normal adherence values, not augmentation 24 h after administration of 60 mg of prednisone. Reasons for the disparity in results are unclear. Although their technique for measuring adherence differed, a lower weight of nylon fiber was packed into a smaller volume than that in the present experiments (4) . PMN adherence to nylon, which is analogous to PMN adherence to endothelial cells, represents an in vitro correlate of the first step required for migration of PMN into inflammatory foci (15) . Adherence is inhibited by oral administration of prednisone. Inhibition of adherence may represent a major defect underlying the increased susceptibility to pyogenic infection noted in patients receiving daily corticosteroids. Conversely, the augmented and normal values noted at 24 and 48 h after glucocorticoid ingestion may account for the lack of susceptibility when steroids are administered on an alternateday schedule (7) .
